Hematological and lipid changes in newborn piglets fed milk-replacer diets containing erucic acid.
Canola oil is not presently permitted in infant formulations in the United States because of lack of information concerning the effects of feeding canola oil to the newborn. We have previously reported a transient decrease in platelet counts and an increase in platelet size in newborn piglets fed canola oil for 4 wk, and have confirmed this in the present study. In canola oil-fed piglets, changes in platelet size and number were overcome by adding either long-chain saturated fatty acids from cocoa butter (16:0 and 18:0), or shorter-chain saturates from coconut oil (12:0 and 14:0). Feeding a high erucic acid rape-seed (HEAR) oil, with 20% 22:1n-9, led to an even greater platelet reduction and increased platelet size throughout the 4-wk trial. Bleeding times were longer in piglets fed canola oil or HEAR oil compared to sow-reared and soybean oil-fed piglets. There were no other diet-related changes. Diet-induced platelet changes were not related to platelet lipid class composition, but there were fatty acid changes. The incorporation of 22:1n-9 into platelet phospholipids of piglets fed canola oil was low (0.2-1.2%), and even for the HEAR oil group ranged from only 0.2% in phosphatidylinositol to 2.4% in phosphatidylserine. A much greater change was observed in the concentration of 24:1n-9 and in the 24:1n-9/24:0 ratio in platelet sphingomyelin (SM). The 24:1n-9 increased to 49% in the HEAR oil group compared to about 12% in animals fed the control diets (sow-reared piglets and soybean oil-fed group), while the 24:1n-9/24:0 ratio increased from about 1 to 12. Even feeding canola oil, prepared to contain 2% 22:1n-9, led to a marked increase in 24:1n-9 to 29% and had a 24:1n-9/24:0 ratio of 5. The canola oil/cocoa butter group, which also contained 2% 22:1n-9, showed a lower level of 24:1n-9 (20%) and the 24:1n-9/24:0 ratio (3) compared to the canola oil group. The results suggest that the diet-related platelet changes in newborn piglets may be related to an increase in 24:1n-9 in platelet SM, resulting from chain elongation of 22:1n-9. The inclusion of canola oil as the sole source of fat in the milk-replacer diets of newborn piglets resulted in significant platelet and lipid changes.